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PURSOSE: This book is intonded for prowieticn engineers. 


COVERAGE: The book deals with the special features anda advantages 
of the induction hardening of steel. Specific topies discussed 
include Kinetics of the process, tuermal parameters, heating rerines 
residual austenite in induction-ha-dened Steel, and tempering of oe 
induction-hardened steel. No personiiities are mentioned There 
are ¥8 references, 96 of which are Scviet and 2 are English. 
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18(2), 16(7) 
AUTGOR: Kidin, I. N. SOV /165-59--14358/56 


| 
TITLE: Modifications of the Fine Structure of Nicke! Tron During 
Drawing After High-frequency Hardening (Izmeneniye tonkoy 
atruktury nikelevogo zheleza pri otpuske poyle vysokochag atre; 
zakalki) 


PERIODICAL: Nauchnyye doxlady vysshey shkoly. Metallurgiye. 1959. Nr‘, 
Pp 196-202 (USSR) 

ABSTRACT: R. Mi. Paretskaya, Sngineer, assisted in the experiments and 
calculations. This is a presentation of the results of the 
investigation of fine structure elements and cf the strength 
due to drawing after high-frequency hardening. A nickei-iron 
alicy was investigated, witha?.%5 nicxel censtituent. Tr 
production of the alloy and the method c? interpretation of 
the X-ray structural photographs of sampies sfter high frequency 
hardening have been described in the papers cited by references 
1 and 2. The samples hardened after each heating, were drawn 
at 150, 250, 350, 450 and 550° for one hour. In ordinary ‘ 
hardening the grain size reaches a maximum value, It is 
characterized by the fact that the grain size is maintained | 

Card 1/3 during drawing to @ comparatively high temperature, A grain 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5 


Modifications of the Fine Structure of Nickel Iron S0V/163-59~1~38/50 
During Drawing After High-frequency Hardening 


growth is found to occur only if the drawing is carried out 

at temperatures exceeding 350°. An acceleration of the heating 
up to 50 degrees per second guarantees a fine dispersion of tha 
grains. At 250° the grains begin to grow. At a heating rate of 
1500 degrees yer second even smaller grains are produced. They 
begin to grow during drawing even at 150°. The strains of second 
order decrease at much lower temperatures (in comparison to the 
temperatures at which the grains grow). In ordinary hardening 

a reduced value of the strains of second order is found at a 
drawing temperature of 250°. If the heating rate in hardening 
is 50 degrees per second the temperature at which a reduction 
of the strains of second order is found is 150°, At a rate of 
1500 degrees per second a reduction of the strains in question 
occurs already at a drawing temperature of 100°. The experiments 
showed that the consolidation is caused by the grain size anid 
not by the strains of second order. In all cases discussed in 
this paper a reduction of hardness was found at drawing 
temperatures equal to those at which the grains grow. The 
reduction of the strains of second order was found at lower 
temperatures. In conclusion there is stated that the most 
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Modifications of the Fine Structure of Nickel Iron £0V/153-59~7- 38/50 
During Drawing After High-frequency Hardening 


economical methods of drawing after high-frequency hardening 
are interrelated with the hardenirg temperature and with the 
heating rate in the region of phase transformations. There are 
4 figures, 1 table, and 3 Soviet references. 

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institurel 


SUBMITTED: May 29, 1958 
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18(3), 18(7) 


AUTHOR: Kidin, I, Ne 807/16 3-59-~-1-40/50 
TITLE: Kinetics of the Induction Heating of Pearlite Cast Iron 


(Kinetika induktsionnogo nagreva perlitnogo chuguna) 


PERIODICAL: Yauchnyye doklady vysshey shkoly. Metallurgiya, 1959. Nr 1, 
pp 206-213 (USSR) 


ABSTRACT: B. G. Belyakov, Engineer, assisted in the experiment of which 
this report gives an account. Reference is made to papers by 
the author (Refs 1, 2, 3, 4) published within the last 6 years. 
They include a systematic investigation of the kinetics of the 
induction heating of iron and steel. The results obtained by 
these studies are briefly summarized. The predominant kink in 
the heating curve is caused by the occurrence of a pervading 
paramagnetic layer at the surface of the heated object at 
certain temperatures. In particular the transformation of the 
surface layer from the ferromagnetic to the paramagnetic state 
must be made responsible for the change of temperature increase 
during induction heating. Phase transformations play only a 
subordinate role. In this paper the kinetics of the induction 
heating of pearlite cast iron wes investigated. The method of 

Card 1/4 temperature measurement, the recording of the heating curve and 
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Kinetics of the Induction Heating of Pearlite Cast SGT/163-59~4 
Iron 


the control of the process has been described in another 

paper by the author (Ref 2), The experiments showed that similar 
to the heating of steel even here the rate of heating in the 
first stage differs greatly from that of the final stage. In the 
second stage the rate is reduced almost by a factor of 20, The 
second important result of these axperiments is the sutstantstion 
of the fact that the temperature at the kink of the heating 
curve is connected with the temperature of magnetic transfo:mation 
in the ferromagnetic phase of cast iron. At heating rates of 
2,000 degrees per second the main kirk ig found at 770°, at 
higher rates at higher temperatures, up te 790°, The third 
important result is as follows: In contrast with steel, there 
was in no cases found a temperature reduction at the kink in 
heating cast iron samples. This is explained by the different 
thermal conductivity of steel and cast iron. The physical cause 
for the ap;earance of the kink, that is, the medifications in 
the electromagnetic system at the transformetion of the surface 
layer of the heated sample from the ferromegnetis into 
paramagnetic state, in this case also appiies to cast iron. As 
is the case with steel alao with cast iron the modification of 
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netics ci the Inducticn Heating of Feariite Cast S00 /1 63-53-17 -45/50 


the conditions of heat transcer plays an important role. The 
diagrams chtained substanti‘.ce this assumption. The experiment 
ree provided a direct proof of the fact that the thermal effect 
ef the pearlite-austenite transformation has no essential 
influence upon the kine-.ics of induction heating. They also 
proved that if the halting temperature ia near the temperature 
a of transformation and if no disturbance of the phase 
eer equilibrium exists, no critical point is found in the heating 
curve due to this transformation. Hence the kinetics of the 
induction heating of cast iron exhibits ua character similar to 
thet found for steel. There is only one diirerence, namely 
thet with cast iron one of three types of the time course of 
heating is missing and only two types are found: 1) A 
critical point in the heating curve. 2) A retardation of the 
temperature increase above this critical point. There are 
6 figures and 4 Soviet references. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
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18 (3), 18 (7) 


(AUTHORS: _Kidin, DT. Nes Shtremel'. M. A- SOV /163+-59--2~29/48 
TITLE: The Strengthening of Al-oys by Accelerated Neating 


(Uprochneniye splavov puten uskorennogo negreva) 


PERIODICAL: Nauchnyye doklady vysshey shkoly- Motallurgiya; 19595 
Nr 2, pp 165-172 (USSR) 
ABSTRACT: The strengthening of many iron alloys low in carbon (with 


Cu, Ni, Mn, atc) is done by hardening, a hard surface layer 
forming by 4 y-o-conversion. In the papers published in 
1956-57 (Refs 1, 2), a new phenomenon was descrided, namely 
the additional strengthening of these nailoys by nceelerated 
heating and an o~gr-conversion. At present, the influence of 
the heating rate within 50-2500 degrees/sec cn the fine 
structure and the strengthening of shromium- and nickel-iron 
nlloys has heen investigiuted. The resuits are represented in 
figure 1. Besides the heating rate, also the temperature of 
hardening nd the quenching medium (oil, water, 10% scda lye 
at 5°) were varied. The stresses of second kind (0 ,;) and 


the block 3iz¢ (D,- ) were determined according to lL. 5. Moroz 


Card 1/3 by measuring the width of two lines of an Neray Pac vure- 
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Tho Strengthening of Ailoys by AcceJerated Hen ting SOV/163 59-2220 faa 


Figure i shows that the hardness increases more rapidly at an 
accelerated cooling than at an Recelerated heating. In Spite 
of this, tho accelerated cooling offers ne advintrgea due 
to technical diffieultios. The agcvelerated heating leads ta 
& splintering of the blocks, Figure 3 shows the dependence of 
the hardness on — at difforent vartatioas or heat 

Dey 
treatment. The protlem as to whether the nardening by cold 
working follows the sane rales hag not yet bean solved. The 
experimental results of M. D, Perkas (Ref represented in 
figure 4 point to a different charaster of the two hardening 
processes. Some features of the mechanism of phase hardening, 
which distinguish it from the hardening by cold working, are 
Subsequently descrite2. The hardening ty a phese conversion 
is a regular thres-axig plastic deformation. ft proceeds 
uniformly in each velune Clement by consecutive thrusts with 
intermediate rests, The higher effest of 
is explained by the fact that more core of the »phase are 
Simultaneously formed, thus preducing a structure, 
There are 5 figures and 12 references, j which are Soviet, 
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,The Strengthening of Alloys by Accelerated Heating SOV/163--59~-2.-29/48 
ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: November 21, 1958 
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KIDIN, 1.N., doktor tekhn.nank; BASHNIN, Yu.A., kand. tekhn nauk; 
LECHIKEVICH, K.S., inzh. 


Kinetics of the isothermal transformation of austenite in 
roller bearing steel prepared with use of induction heatinge 
Sbor.Inst.estali n0.39:284+296 '60. (MIRA 13:7) 


1, Kafodra matallovedeniya 1 termicheskoy obrabotid Moskovskogo 


ordena Trudovogo Krasnogo Znameni institute stali im, I.¥. 
Stalina. 


(Steel—-Metallography) (Induction heating) 
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_ KIDIN, I.N., doktor tekhnnauk 


Dependence of carbon concentration in the solid solution of 
tungsten steel on induction heating parameters. Sbor. Inst. 
stali no.39:315-324 '60. (MIRA 1337) 


1. Kafedra metallovedeniya i termichesxoy obrabotki Moskovskogo 
ordena Tradovogo Krasnogo Znameni instituta stali im. I.Y¥. 
Stalina, 
(Buangsten steel—-Metallography) 
(Induction heating) 
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KIDIN, 1.N., doktor tekhn.nauk 
Dependence of carbon concentration in @ solid solution of 
molybdenum steel on inductign heating parameters. Sbor,stali 
120.392337-344 '60. in (MIRA 1317) 


1. Kafedra sicaiseadmive! rn termicheskoy obrabotki Moskoyskago 
ordena Trudovogo Kras nogo Znanmeni institute stali in. IV. 
Stalina. 

(Iron-molybdemm alloy s—Metallography) 
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25732 
§/123/61/000/012/016/042 
J. 171d A004/A101 
eo 
AUTHOR: Kidin, I. N. 
TITLE: On the causes of improved properties of ferro-alloys after h-f 
hardening 
PERIODICAL: Referativnyy zhurnal, Mashinostroyentye, no. 1961, abstract 


128586 (V sb. "Metallovedeniye i term, eee sae (Tr. 
Sektsii metalloved. i term, obrabotki metallov, Tsentr. pravl, 
Nauchno-tekhn, o-va mashinostroit. prom-sti, no, 2). Moscow, 1960, 
25-38) 


TEXT: The process being carried out in the right way, h-f hardening makes 

it possible to obtain better mechanical properties of steels than after ordinary 
hardening, An improvement of the properties is attained in consequence of special 
condtions under which the phase transformation process is taking place during \ 
rapid induction heating, The factors improving the steel properties are the 

following: obtaining a finer-grained austenite during hardening and, consequent- 

ly, a finer crystalline martensite after hardening; non-homogeneity of carbon 
concentrations in individual martensite crystals and in larger microzones accord- 
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25732 
8/123/61/000/012/016/042 
On the causes of improved properties ... A004/A101 


ing to the space arrangement of the structural constituents in the initial state; 
additional breaking-up of mosaic blocks in the hardened state caused by the 
limiting of the austenite block growth, because of the reduced time interval 
during which the transforming volume exists in the austenitic state, There are 
14 figures and 15 references, 


N, Il'ina 


[Abstracter's note: Complete translation] 
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KiDIN, I.N.. ; 
— Effect of the cooling medium on the fine structure of induction-heat 


4 . mot. noel: 142-146 160, 
chromium tron. Izv. vy8, ucheb. zav.; chern ee 


»Moskovskiy institut atali. 
pege psa ateel--Metallography ) (Induction heating) 
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18.7500 


AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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17102 
SOV/148-60-1-25/34 


Kidin, I. N., Bashnin, Yu. A. 


Isothermal Austenite Transformation at Induction Heating 
ot Tool Steel 


Izvestiya vysshikh uchebnykh zavedeniy. Chernaya 
metallurgiya, 1960, Nr 1, pp 147-151 (USSR) 


The authors, assisted by Eng. L. F. Kharitonova, studied 
the effect of conventional or retarded furnace heating and 
of optimum induction heating on the kinetics of austenite 
decomposition in overcooled state in three different 
steels (Table A). The transformation curves for steel 

KhG are illustrated in Fig. 2; the curves for steels 9KhS 
and KhVG preserve about the same form, but are shifted to 
the left and right, respectively. All three steels 
demonstrated that induction heating shifts the curves of 
both the formation and decomposition of austenite to the 
left relative to the curves for furnace heating. The 
respective figures reveal that induction heating accelerates 
austenite decomposition by 2.5 to 68 times depending on 
the heating temperature, heating rates, and steel 
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Isothermal Austenite Transformation at (7702 
Induction Heating of Tool Steel SOV/148-60-1-25/34 


composition, The lesser stability of the austenite formed 
on induction heating is believed to be the result of the 
higher heating rates during induction heating, 


Table A. Chemical composition of steels and conditions of 
austenization. (A) Designation of steel; (B) chemical 
composition (%); (C) condition of austenization; 


(D) conventional heating: (E) induction heating; (t,) 
heating temperature (°C); Ve) heatLlnyg rates (“C/sec) 
ag Sy nt eed Sh ce alee 
A cic 
c | m {| wl Mn} st] s Pp Do. E 
: 
9KhS | 0,88) 1,06] 0,10} — | 0,52] 1,38] 0,010) 0,016) f, = 9007 tip = 230 
t, = 950° 
Khe | 1,431 1,46] 0,111 — | 0,58} 0,29} 0,008] 0,020} #, = 875° vy = 230 
1, = 925° 
{hVC | 0,95} 0,98| 0,101 1,60 1,02] 0,28] 0,007] 0,017) #4 = 870° | ve = 230 
H 1, == 920° 
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Fig. 2. Diagram showing 
isothermal austenite 
transformation in steel 
KhG. -.-.-. Induetion 
peatiNes “¢ = 230° C/see 
K = > 

conventional heating, 

t, = 875° Cc. 
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Isothermal Austenite Transformation at 77762 
Induction Heating of Tool Steel SOV/148-60-1-25/34 


ASSOCIATION: 
SUBMITTED: 


due to which austenite becomes finer-grained, richer in 
residual carbide, and with carbon and other admixtures 
less regularly distributed. Each of these factors 
contributes in one way or another to a more rapid 
decomposition of austenite in overcooled state, especially 
above the pearlite stage. The presence of more than one 
carbide accelerates austenite decomposition still further. 
The products of austenite decomposition on induction 
heating proved to be softer than those produced on furnace 
heating. This difference is especially pronounced at 
temperatures from 450 to 550° C, at which the decomposition 
products become harder because of structure alterations at 
the turn from pearlite to a transitional stage. Change of 
the conditions under which austenization takes place can 
permit one to vary the hardenability of these steels. 
There are |} figures; 1 table; and 5 Soviet references. 


Moscow Steel Institute (Moskovskiy institut stali) 


January 12, 1959 Card 4/4 
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1&.7100 ia |ous ae eer aa 
AUTHORS: Bashnin, Yu.Asy and Kidin, I.N. : 
TITLE: The effect of meee heating cn the kinetics of isothermic 


austenite transformation in chremium steel 


PERIODICAL: Izvestiya vysshikh uohebnykh zavedeniy. Chernaya metallurgiya, 
nos 9. 1960, 132-159 


TEXT: Induction heating of steel alloyed with carbide-forming compo- 
nent not only gives finer grain and fine austenite structure but also redu- ; 
ces the dissolving o* carbides comparing with conventional furnace heating Xt 
(Ref.1,2); thist must be reflected in the kinetics of isothermic austenite 
transformation. Tne purpose of investigation was to atudy the effect of 

the carbide-forming element on the stability of austenite obtained by in- 
duction heating. Four chromium steel grades chosen (with Cr content be- 

tween 1.06 and 5.03%) were melted in a email induction furnace, and annealed 
for grainy pearlite (initial structure for investigation). The transforma- 
tion kinetics were watched with an Akulov anisometer adapted for induction 
heating; detaile of method were described in (Ref.4) (I.N.Kidin, Yu.A.Bashnin 
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s/148/60/000/009/018/025 
The effect of anduction heating - . A161/A030 


and K.S.Lechikevich. "Sb. truda HIS", XXXIX, 1960). A 100 kw, 350,000 
cycles/sec tube generator was used for heating, with a photoelectric pyro- 
meter, The transformation after slow heating in a furnace was also studied 
for comparisen. The isothermic austenite transformation curves recorded 

in induction and commen heating are given (Fige1-4). Addition of Cr pro- 
duced two sharply expressed stable austenite zones with a transition zone 
in between, regardless of the heating method. Contrary to the effect in 
carbon steel (Ref.5) austenite was les: stable in induction heated steel 
than in furnace heated, and the temperature effect was different. Undis- 
solved carbides had a considerable effect, and the composition of austenite 
varied: in steel with 0.56% C and 1.06% Cr heated with 200°C/sec to 950° 
the C content in martensite, and hence in austenite prior to quenching, was 
0.37%. compared with 0.56% in common heating. Undissclved carbides ob- 
struct the austenite grain growth decreasing its stability. Photomicro- 
graphs (Fig.5) show much smaller grain size after induction heating than 
after common. Fine-grain austenite must decompcse in the pearlite phase 
faster than coarse-grained, and this can be seen in diagrams (Fig,1-4), 

For instance, decomposition of austenite in steel 0.84% C and 1.07% Cr 
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The effect of induction heating «.. A16} 


A030 


at 400°C starts after 1 sec during induction heating, and after 28 sec in 
common; at 650° the respective time is 5 and 12 sec. For steel with 0.56% C 
and 1.06% Cr this time is 1 sec and 36 sec at 600°. and 1.5 and 14 sec at 
650°C. The same was observed at other temperatures in the pearlite range. 
In the transition zone the stability of austenite dropped more, which may 

be explained by the presence of ready centers of the new phase formation. 

In 300-500°C a continuous drop of hardness was stated with rising temperatu- 
re, and in induction-heated steel the drop was to a lower level. Increase 
of Cr content from 1.06 to 4.96% at ¢ content of 0.56 and 0.89 lead to some 
increase of stability of supercocled austenite regardless of the austeniza- 
tion method. but reduced stability of austenite fcrmed in speeded up heating 
was more expressed at high Cr content. Time to start decomposition of auste- 
nite in steel with >.58 C and 5.03% Cr at 600°C was 6 seo (in heating with 
200°C/sec to 980°), and in common heating 650 sec. In the pearlitic trans- 
formation range the temperature of minimum austenite stability dropped more 
than in common heating. Conclusions: 1) Austenite of chromium steel forn- 
ed in induction heating is less stable at subcritical temperatures than 
austenite formed in furnace heating, and the stability varies with trans- 
formation temperature and steel] composition. 2) The kinetic of transforma- 
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3/148/60/000/009/018/025 
The effect cf induction heating ..;, A161/A030 
tion is determined - (apart from the chemical composition) by the mode of 


heating. The heating mode in induction heating has wore influence in the 
initia! stages of supercooled austenite decomposition. 3) The minimum 
austenite stability temperature in induction heating dropped, owing to low- 
er Cr contant in austenite. 4) Hardening of the austenite decomposition 
products in transformaticn from the pearlite into the transition range was 
absent. This is due to reduced and uneven Cr distribution in austenite. 

5) The applicaticen cf induction heating drastically reduces the stability 
of supercooled austenite in chromium steel in the transition range. There 
are 7 figures and 6 Soviet-bloc references. 


ASSOCIATION: Moskevakiy institut stali (Moscow Steel Institute) 


SUBMITTED: 11 April 1960 
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ay $/148/60/000/0*7/072/0%5 
1% &2bd liga, 692) A161/A020 


AUTHOR : Kidin, IT. N. 


TITLE: Indu tion heating for hardening cermets 

j : - atallu . 
Tevestiva vysehikh uchebnykh zavederiy. Chernaya metallurgiyay, 
no. 11, 1960, ‘1% = te0 


PERICDICAL: 


Cermets are mostly used without chemothermiy treatment or 


mert with slow heating yn a special furnace (Ref. 6) because 
ani insufficient effect of both methods. The investigation 
degerited in this article 1s the first attempt to use induction heating 
for weat treatmens The atudied Feo compositions were prepared frer 
obtained by ro dustien of scale and 


of 


Va 


ar 


ecreened threveb nu Re. 15 
mm in diameter and 
*.© hour holding 


in waier 


mesh) and gent.) graphite. Specimens(*5 
wepe sintered sn hydrogen at 11S0°C with 
n 60 kw 720.000 cycie tube generator and quenched 
.* soaking) when the quenching temperature wal te 
eas prepembled the ¢£ 


oi 


gpeaking the aurfaee heating pros 
it had the same firat quasi-stationsry pe: 
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5/148/60/000/017/0*2/0!5 
heating for hardening scrmets At61/A070 


coe 
starting ubove the Gurde point, but the final result sas differ- 
hardr« was much lower than an solid steel with the 
tn the .ase of the usual cermet hardening) and was :imitarls k 
(Figure ° id Zz). At the came time, the gain in hardness of ser- \ 
met through induction heating was high compared with the 
nard: sine: “3% inereased &@ -12 RA unite (in speci 


; er eee a 
ef a solid paramagnetic layer (Curie point) on the surfa:e, 


er ; 
ame © sin- i 


oF ucual 
ay 
ireng with AS § 


fet 
f 


Q 


sty, and this must be taken inte yee ours « The 
obtained with quenching from 1000°C when metal was 


4h 


the heat conducticn “is different in metal with 


Welk 


heave at a rate of | eo%/sec during the second period, and with ae 
from 1040° bas “980° when the heating rate was 240 and 550°/sec. Peculia 
“white spota” (Figure 4) in zones arcund the pores were cainaind and 
she ween higher hariness than the surrounding metal. 
carton martensite formed in the boundaries at the 
the barkground increased with the increaging speed of heat- 
hardness in the "white spots" decreased at the same time, 
parantly due te limited diffusion processes from the pores 
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Induction heating for hardening cermets A161/A030 


wards the metal with faster heating. It may be supposed that one of the 
causea is surface graphitization in the pores during the relatively sler 
cooling of specimens after sintering (in the refrigerator), and the hig! 
difference in electric conductivity of the pores and the metal volumes, 
i.e., denser current and higher heat on the surfaces of the metal particles, 
causing the formation of high-carbon austenite microvolumes. Further 
systematic study is stated to be necessary. There are 5 figures and 9 re- 
ferences: 5 Soviet and 4 non-Soviet-bloc. One reference is English and 
reads as follows: (Ref. 6) G. Stern. American Institute Mining and Metal. 
Engineers, 1946. , 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


IBMITTEDs August 18, 1960 
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BO15/B064 
AUTHORS; Kidin, I. No, Panov, As Ve, Shtremal', Me As 
ST nr a ——_——_—__—_— 
\7 b 
TITLE: An Apparatua’ for Studying Isothermal Transformations by the 


Method of Eleotrical Resistance 
PERIODICAL:  Zavodekaya laboratoriya, 1960, Vole 26, Nos ef, pp» 1009-1012 


TEXT: The present paper describes a device that is used to gtudy isother- 
mal phase transformations in hardenad metal samples after rapid heating up 
to a constant temperatura (Fige 1). Wire» and lamella samples are asad, 
which are heated by the passage of industrial current, and then a voltage 
is applied with the help of a transformer, which keeps the temperature 
constant. At 500-800 C a constant temperature je reached in 3-6 saconds, = 
and this temperateare ia maintained at $3 to 450 exactly. Since direct 
moasuremsnt of resistivity on a rapid heating is complicated by the in- 
accuracy of the recording instruments, and ammeter and 4 differential volt= 
meter as well as a standard reséstor in bridge circuit were used fer this 
purpose. The relative change of the electrical resistanse is determined 
from equation (6) and in consideration of the changing temperatura of the 
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An Apparatus for Studying Isothermal —-8/032/60/026/008/006/011 
Transformations by the Method of Electrical BO15/B064 
Resiatanse 


standard resistor and the initial temperature ofthe sample. The curve of 
the change of the electrical resistance of the XH 80 (KhN80)€alloy at 
545 C (Fig. 3) is given for an illustration. There are 3 figures. _ 


ASSOCIATION: Moskovakiy institut stali im. I. Vs Stalina 
(Moscow Steel Institute imeni I, V. Stalin) 


Card 2/2 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5" 


"APPROVED FOR RELEASE: 06/13/2000 


| ilu 


a 
ae Visodtds? 


Inve 


eb bie d 


Tiere t 
ve > ’ aw ! 
cae (hos 

Wish Ten, 
mportant subjec 
P Poulore generry as 


havdeas 


netad de. 


ee | mae 
ova Lary 


rheika 


Kio lee 


CIA-RDP86-00513R000722510018-5 


23996 
S/148/61/006/003/01U/O15 
E111/£180 


ane Marshalkin, 


stiscation of the decomposition of heterogenecus 
nea1te obtarned on quenching after rapid heating 


J Nau AN. 


Vypwea ware 


ehikhh uchebnykh 
iva metallurerya, 190], 


cavedenry, 


No.5, pp. 147-152 


ef. .oma of steel after induction hardening 18 an 

t wie specific features, particularly the 
Obtegerits make existing ideas on tompering after 

ra dnag¢yriseable. Toh. Kittin has shown (Ref.l: 

Sanerailavedenive, Vi3. No 2 1956 299-305) that 


inaprensite crystals deveinpoed on steel Liurdened after rapid 
4 heating can have a relative! high carbon oentent. and he has also aN 
” studied the effect of heatone rates om carter distribution (Ref ve. Yi 
arbi LN. Kidin Farce mecaltey to metallovedenive V3. No.2, 1956 
s pp.3C8-306. Rett LN. KRidan. Ye Yoo astal verve, Mere dlurgtya.— 
195~ soy}. Reflst. I,N. Kidon. re v staf'vesa. ALN. Marchalkin, 
Metallevedenive i obruabsatka metall 1936 ee SO) ts X-rav data 
for type 40 stce} shew that there a8 «9 maximum hetsreceneity for a 
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SAV46/5 £2¢7% /L03/0 IC/orts 


Investieation of the decemposit ton. , ny 
: ] On -  ELLI/ELSO 


given temperatura for each heating rate the hetero -.eneity 

rising with increasctpa heating rate, The -e@ and ¢ ther (e.g. Reflo: 
a VO Kurdvumes oa. Tvensen, 2h Tor. IRQ No,l 41) coservations 
show that stes! subjected to definite high-frequency bordening 
achedules consoete of a large number of martensite crystals of 
increased carbon concentration which do net change on costing 
during quenching and of crystals of low-carbon martensite, 
partially decomposed with precipitation of a highly dispersed 
carbide phase. This structural heterogeneity of martensite 
introduces several peculiarities into its decomposition-kinetics. 
fo elucidate thence. Gilatometric experiments nave been carried 

out and the effects of temperature and duration of fempering on 
electrical resistivity and coercive force studied. 2 3-mia 
diameter wire test pieces of type 40 and Y8 Cv) stedls were used, 
resistance heating was applied for heating te hardening 
temperature yaonching was in brine at ~O °C, fellowed by cosling 
in laguid nitroten. A high-frequency dilatometer, of ALY. Panov 
design (Refll2: $.N. Reetin AV. Vanov, gavodshavs laboratorlya. 
V,23, No.l, 1957 [Not deserabed - Abstractor] was used, with a 
magnification ot 3 + 10% Dilatometric curves are shown in 
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A whe $/148/61/006/003/010/013 
yest : ") the 3 sit ° 
Invectiention of the decomposition -B111/E180 


Fic.3 for type ‘6 steel after ordinary hardening from 870 °C 
(ereeties) and arter hardening from 950 Cc (with rapid heating) 
(squares) fabseissa in time, mins). The authors point out that 
under practical -enditions the differences should be even more 
pre tiene cd. Tne diilatometric resuits are confirmed by those of 
eeAai ree Nts OF 20 SPE rey changes, The differences are greater 
at lower tempering temperatures. qualitatively similar results 
were obtained with type u8 steel but differences were sinaller. 

“Le decrease in tempering time or decrease in temperature lor a 
erxvern tame whicn this Lnvesticgation shows to be passible with 
vapta heating to hirdening temperature. 35 advantageous beth trom 
tce eeonemic and steel quality aspests- The latter was studied on 
wavered struetural carbon and allov steels. It was found that good 
mechanical properties are obtained only under strictly contrelled 
hardening and tempering conditions. Tapid heating for hardening 


Gree hoa better cembinatiyon of hardness and plasticity, probably 

becan.s of the greater axtent af decempositien of the solic 
solurren, preservation of its meterorenetty greater degree of \’ 
Arspereron and the distributien ef vresipitated carbide phase. GEN 
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For alloy stee:s the extent of alloying and distributtian of K 


Investigatien of the decomposition 


alloying element: in the alpha-solution are also important, Fig.5 
shews the R, hariacs= and impact strength (kem/im') as functions 
of temperung temperature far a steel with 0.6% C and I%& Cr for a 
tempering time of 13 minutes (Whe Db/cek = deg/sec 1 (Curve 1 
176°/sec 40508. curve 2 - &65°/sec., 1000°. crnrve 3 

usual tempering > curve 4 - 409/sec | 950° 

Conditions represented by curve 1 evidently produce the optimum 
heterogeneity beth fer carbon and chromium, which in the subsequent 
tempering leads toa better mechanical properties, Similar 
behaviour was cbserved with a 0.4% C, 4.2% W steel and other alloy 
steels, The authors enphasise the useful practical results from 
the application of ancuction hardening in heat treatment. 

There are 5 fiwures and 13 references: 11 Soviet, 1 German and 

l English. The English language reference reads as follows: 
Ref.8: RH. Aborn Metal Progress, No.6. ¥ 68, 1955. 


ASSOCIATION: Moskovskiy institut stali (Moscow steel Institute) 
SUBMITTED: January 21, 1962 
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AUTHOR: : Kidin 1.N., and Andreyeyv. Yu G 
: Rear ; 3 “ort ww twee 
TEELe Cyantding of steel with high-frequency heating 
Pele. aniding 


Vaties 12 at levest Ya uvsshikh uchebnvkh Speen Nees aks 
Shon th ee re B eS ; a : im seve) 
Chernava metallurgiva, 1GE@1 No.5, PP 42> 


< Parte vata yw 
Phar: The advantages of gas cyaniding eae pe tas 1en 
are nigher diffusion rates ani a Oey re er pice ps 

TN. Kidin (Ref. 1; Metallurgizdat, 1950) Has ee a aad 
aivisabilire of using high: frequency heating ee is shun 
treatment 1s due solely to the hagher tenn tees wee ae 
rates which can be obtained: #@ @. at the its ea 

tte adept ion enabled ,ementation rates e ms ae ie seat 

In cvaniding, however, temperature vannot be ee eee 
reducing the nitregen content of the cae ee ihe 

their investication of the possibilities se oe 
temperatures, In the anvestigation LS De oe Geant ae 
atecis were used, The latter 28 an ailoy one pea en 
2.aeeswardened state in the car industry. Ensineer er oe eels 
eae tae in the work. Cyaniding wad carried ou Mo 


. 


my 


card if 4 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5" 


| APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5 


S| Ae 


21997 
S/ 148/67 000/005 /01 1/022 


Cyaniding cf steal with high- .o2-.:- ELIU/ELeC ae 


of towns gas are ammonia flewing at 200 mif/min 22 35-30% ammonia 
concentration) sania laberatory inste lation, heating being 
effected rrom a 1uO-kY. 2500-cps rotery generater,. The temperature 
was meosured with oa chrome l-alume} thermocouple spot-welded to the 
specimen eurface ani was kept constant automatically at toe. 9a, 
970 and POO Ceo with bolding times of one-half, one amd one-and 
achalf heures. Cvanided specimens were cooted t: bea SC amt oil 
quenched. civing fully hardened evanided Laver anda treostite- 
martensite (3IOKNHOT ateepl) or sorbite (30 steel) care. Comparative 
tests were carried out with ecvyaniding using arpdinary heating and 
with cementeticn using towns gas alone and induct ion heating. 
Hardness at different depths was determined by the Vickers method 


with a load of = kg the amcunt of residual austenite wn the 
surface zone of "he layer by the X-Trey method. the wear resintance 
on an Amslet machine at a load of 75 kg. It was found that with 


induction heating the nitrogen content of the surface layer is 
1.5-2.5 tines that with ordinary heating, enablinz higher 
temperatures tO be used. the optinuin ammonia rentent falls frem 
30-35 to U- lun, When tawns gas 1S nsed with ammonia the 
temperature ehouudd Ge 900-950 29¢ with tnductron heating since 
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thea alloy steel. : 3s were higher in cyanided 
in carburty:d layers Le@ating cr in cyanided 
dinarv heating. higher ‘e1rperatu 
Cee COmpescition must be changed fe g. “endcegas”, 
ommonre) Whilst in the first wea: nats carburized 
fp vesiatante than nitrided ones ‘:ndaction heating) 
rever:cd if tests were repeated on the sane 
confarms the advisabtliry of using induction 
Wey}: F Mistussing the advantages of wndast ion 
auth; poant cur that here the ert sc ive atomic. 
eoneerntratdan at the work surface ys prot ably much higher 
prebimery heab am eines the gas reaching the surface is 
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oy Poeeres Yotabie amd tl references: bo csvact and 
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87/129/61/000/008/014/015 
| 100 E07 3/535 
AUTHORS: Astaf'yeva, Ye. V.. Candidate of Technical Sciences, 


Bernshteyn, M.L., Candidate of Technical Sciences, 
Kidin, I.N., Doctor of Technical Sciences, 
Katok, A.M., Engineer and Tsypina, Ye. D., Engineer 


TITLE: Strengthening of alloyed constructional steel by 
thermomechanical treatment 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1961, No.8, pp.54-56 + 2 plates 


TEXT: - The authors have tried out the effect of thermomechatcl 
and thermo-mechanical-magnetic treatment of the steels OxIHBA 
(4OKhINVA) (0,39% C, 1.43% Cr, 1.59% Ni. 0.8% W) and 37%*xnSA 
(37KhN3A) (0.40% C, 1.3% Cr, 3.9% Ni). From annealed steel, flat 
specimens of various thicknesses were produced, all of which were 
then deformed to a final thickness of 3 mm, The specimens were 
heated at 930-950°C for 20 min and, following that, they were hot 
rolled on a two-high mill or, alternatively, prior to rolling they 
were placed into a furnace where the temperature was maintained at 
540 to 560°C (steel hOKhINVA) or 470 to 480°C for the steel 
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37KhN3A and held at these temperatures for 3 min, After rolling, at, 
the specimens were oil quenched, However, the specimens which : 
were subjected to intermediate isothermal soaking were air quenche a 
Some of the specimens were quenched in a magnetic field produced 
by a solenoid and so spaced that all the specimens were under equal 
magnetic conditions, The field strength was low, about 1300 Oe, 
and. therefore the influence of the thermomagnetic treatment was not 
fully apparent. The quenched specimens were subjected to low 
temperature tempering at 100 and 200°C with a holding time of 
2 hours, followed by cooling in air. Prior to the experiments, the 
specimens were straightened and also ground along the contour and 
along the surface, Further experiments were carried out on 
specimens. which prior to heating were ground and then quenched whilst 
inside punches. As a result of this the mechanical properties 
improved,  Fig.3 shows the mechanical properties (HRC, 0, , kg/mm“, 
W ,5, % vs. degree of deformation, %) of the steel 37KHN3K after 
thermomechanical treatment in accordance with the following regimes: 
1 - heating to 930°C, deformation (80% reduction), immediate 
quenching, tempering at 100°C; 2 - same as (1) except that tempering 


Card 2/4 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5 


Me Nos 


: 26581 Lae 2 
Strengthening of alloyed ... S/o eu iaob GOR ora eas 
£073/E535 


was at 200°C; 3 - heating to 930°C followed by cooling down to 
470°C, deformation and tempering at 100°C; 4 ~ samo as (3), 
tempering at 300°C, For comparison the appropriate values 
obtained by ordinary heat treatment are shown by a horizontal 

line with a shaded area (at the left-hand side of the plot), 

The following conclusions are arrived ati 

1. After thermomechanical treatment both steels showed stable 

UTS values of 245-255 kg/mm" with relative contmctions of 25-30, 
2. The high mechanical properties after thermomechanical treatment 
are attributed to the high degree of dispereion and also to the 
fact that some structural elements are oriented. 

3. From the technological point of view, the thermomechanical 
treatment with forming at temperatures above Ac, are favourable; | 
such treatment yields an optimum combination of’strength and \ 
ductility. 

4, Application of a magnetic field during austenite-martensite 
transformation leads to more uniform mechanical properties and a 

slight increase in strength. 

There are 3 figures and 2 Soviet references, 
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AUTHORS : Bashnin, Yu.A,, Kidin, I,N... 
1 
TITLE: The effect of induction-heating conditions on the 


kinetics of the isothermal transformation of 
austenite in type 40% (40Kh) and 40% (AOKnHN) steel 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya 
metallurgiya, no.11, 1961, 143-151 


TEXT: Heating with high-frequency currents is widely used in 
heat treatment. To find whether induction heating can be used 
for isothermal treatment of steel, the kinetics and mechanism of 
the decomposition of austenite obtained with rapid heating must be 
studied. The authors have previously shown that with many steels __ 
such austenite is less stable and impairs the hardenability of the 
steel. For the present work, the two steels most widely used in 
heat treatment with induction heating were selected. Their 
compositions are - 40Kh steel: 0,38% C, 0.90% Cr, 0.13% Ni, 

0.31% Si, 0.76% Mn, 0.023% S, 0.037% P; and 4OKhN: 0, 40% C, 

0.67% Cr, 1.33% Ni, 0.24% Si, 0.67% Mn, 0.022% 5S, 0,014% P. 

The kinetics of the isothermal transformation of supercooled 
austenite were studied magnetically, with an Akulov anisometer 
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adapted for induction-heating conditions. A 100 kW, 350000 cps 
generator was used, Details of the experimental methods have been 
described previously (Ref.3: I.N.Kidin, Yu.A.Bashnin, 
K,S.Lechikevich. Sbornik trudov Moskovskogo instituta stali. 
XXXIX, 1960). The experimental conditions permitted the study of 
the influence of austenizing temperature with ordinary and 
induction heating, and of steel composition on the stability of 
supercooled austenite and on the mechanical properties of the 
decomposition products. L.A.Shmeleva participated in the 
experimental work, It was found that with ordinary heating of 
40Kh steel. the stability of supercooled austenite was increased 
with increasing temperature from 850 to 950°C. The same holds 
for other temperatures in the pearlitic region. This is due to 
the increasing austenite grain size and carbon and chromium 
concentration produced by increased temperatures in the austenitic 
range, The effect is particularly pronounced at 300°C. The 
introduction of nickel (type 4OKhN steel) increases stability in 
the pearlite and intermediate region, increase in temperature from 
820 to 950°C increases the stability of the austenite. As in 
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c teel. there is a marked drop in hardness of the 
Asien products at 500°C. When induction eae Se tenen 
giving heating rates of up to 120 and 225°C/sec, 7 stabi Pe ea 
supercooled austenite falls greatly in both aie eee ene 
and sixfold increase in decomposition rate at 30 : a sale 
for heating rates of 120 and 225 C/sec, respectively). Rava 
stability in the pearlite region is due to the lower sap 
chromium concentrations in the austenite, their sepa: ota 
distribution and the smaller austenite grain size. : n ereeees 
carbide 1s an important factor in the acceleration of Ores <o 
decomposition with the conditions used. Changes in faecea oan ed 
structure on indirect heating, caused by a change in ra gee 
mechanism, also contributes to the higher hae snaetmcaet ee. 
compared with that on ordinary heating. The eee 1e 
induction heating to the constant temperature, the more ma 
heterogeneous (as regards carbon and alloying eee! tans 
austenite formed; eenscarenr eye By ee aiun Teueine oe coaat 
xtended in both directions when a ot: Bi i : 
ie one stability observed at 300 © 1s attributed to the 
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presence of microvolumes with carbon contents that determine the 
starting temperature for the martensite transformation, From the 
effects of the isothermal holding temperature and the conditions of 
heating in the austenitic range on the hardness of decomposition 
products it is evident that the higher the heating rate to the 
constant temperature, the less distinct the transition from the 
pearlitic to the intermediate region: at a heating rate of 
225°C/sec, the hardness drop in nickel steel at 500°C, 
characteristic of slower rates, is absent and there is only a 
retardation in the hardness increase, There are 6 figures, 

1 table and 7 Soviet~-bloc references, 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: June 6, 1961 
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AUTHCRS: Ridin, I.i., Doctor of Technical Sciences Professor, 
Sutromel!, eA. anc Ryl'nitov, V.S., Encsineers 


Phase-transforaations as means of invrovings tie 
stroncta of iron-chromiun alloys 

PEQICOICAL: iietallovedeniye ‘i termicheskaya obrabotka metallov, 
no. 9, 1962, S - 15 


TEAT: This article is concerned with herdening cue ¢ 
Yro>pe trensformation in "caxbon-free" iron-base alloys, i.a 


alloys containing such a sinall proportion of carbon (0.035 - 
GeO5%) that it affects neither the temperature nor the xinetics 
mechanis: of the ey translornation. A large amount of 
published dnta, both Suviet and foreign, is Ciscussed snd it-is 
concluded that the cousicerable increase in streneth of alloys 
of this tyve (e.g. alloy C3X¥5 (C5KN5) containine O.cfG ¢, 


"eos Pan C. 225 « 


Cr, C.226 Si, C.2% tin and ©.27% Ni) brousht about by 
quenchin,; and ageing at 200 - 500 “C is associated imainly with 
the first stage of polyjenization. It is pointed out that 
although tie increase in strength cue to work-hardening anc due 
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to you teausformation is agoroxdinately the same, cuencred 
c 


alleys retain their strength at higher teuperatures than cold- . 
worttecd Materials. This is cue to the basic difference between 
tho fir.o ntructure of Gierehned ant cold-vworked tanterial: Vie 


phase troasformation-incucedc deforiation brings about wnitorms 
cistribution of dislocations in the volune of the alloy ane 
amieng all the systems of slip; tae boundaries of tne resultant 
fragments consist of cislocations of various types whien 


, 
consecuertly, heave Low nobility and cannot readily transfor 
into siome nobile grain boundaries. This cifverence is 
voeflectec in tne relaxation stability of “ueiiched anc coldevorle: 


alloys, a: Cemonstratge in Pig. hyowhieh shows the velazatics a 
curves (stress, kcfam” versus log time, min) for alloy © 

(graph a) and alloy OFNSC (C&KN5S) (graph6), the various curves 
relating to specinens subjected to the following treatuemns: 

1) quenching; .2) cuenching plus annealing at 500 “C; 

3) 7c. wocnuetion in rellins; &) rolling followed by ainesling 

at 50C Cs, The relaxation stability of quenched Cr-bgaring 
ferritic alloys at “ec °C (uncer a stress of AC Ngfim™) i: not 
lower than that of pearlitic steels. Similarly, the stress 
Card. 2/2 


Dei? 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5 


$/129/62/000/009/002/0C6 


~” -A- 
Phasewtransformations aS eeee E193/£353 


causin:, rupture of the CexnNes (O2inMVB) alloy at’ 500 oe an 

1 OGG hours is 46 ke/ma", as compared with /a - 44 ke/iana” “for 
the vesrlitic steel «715 (£1415). This indicates that side-by- 
side witt: utudies of pearlitic steels with high relaxation 
stability at elevated tomuperatures, it would be desirable to 
explore the possibility of Ceveloping similar alloys based on 
highly alloyed, carbon-free martensite. There are 6 figures and 
1 table. 
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AUTHOR: Kidin, I. Ne} Andryushechkin, ve Ie 


TITLE: Diffusion of chromium out of a galvanized layer into iron and steel 
during high speed electric heating . 


SOURCE: Metallovedeniye 1 termicheskaya ebrabotka metallov, no. 3, 1964, 53-57 


TOPIC TAGS: induction heating, chrome diffusion, armco iron, galvanic chrome- 
plating, steel, heating rate 


ABSTRACT: Recognizing the need for an accelerated induction heating and steel 
impregnation with metals, the authors studied the effect of the heating rate on 
the diffusion of chrome in Armco iron (0.02% C), No. 45 steel (0.47% C) and U8 
steel (0.82% C). Rods were rolled into 0.5 mm thick strip and 80 x 0.5 x 5 m 
specimens cut Out. The structure was stabilized by vacuum annealing at 1000 C 
(Armco iron), 860 C (45 steel) and 760 C (U8 steel) for 90 minutes. Then, the 
specimens were treated by galvanic chromizing until the layer thickness amounted 
to 30-40 microns. By increasing the heating from 10 C/min to 3000 C/sec the depth 
of the penetration of chromium atoms is increased 2 to 3 times for iron and 4 to 
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ACCESSION WR: AP4O39276 5/0148/64/000/005/0124/0129 
AUTHORS: Kidin, I.N.; Shtrenel', M.A.; Chizhikov, V.Yu. 


PITLE: Work hardening of a Ni-Or solid solution during tempering 


Le ee are 


SOURCE: IVUZ. Chernaya metallurgiya, no. 5, 1964, 124~129 


: me " moprco TAGS: work hardening, solid solution, Ni, Or, plastio 
7 deformation electrical resistivity, Suzuki segregation, recovery 


4 ’ ABSTRACT: The authors observed the effect of the changes in the i 
i i pesistance to small plastic deformations on the transformation in 
: tne Ni-Gr solid solution. The 100 x 2.5 x 0.2 - 0.4 mm specimens 
= nad the following composition (% weight) : 19.82-20.08% Cr; 0.0180; |; 
| | 0.13+0.25 Al; 0.06-0.010 Ti; 0.08-0.25 Si; 0.37-0.86 Fe; 0.07 Mn and . 
: 0.09 Co. Yater quenching from 9000 and drawing with an 885 re- ’ 
‘ duction were followed by rolling the wire to a 0.4 nm strip and 
\ tempering at 400,450 and 5000 for periods ranging from 5 minutes 
| to 800 hrs. The elastic limit, HV and electrical resistivity were 
| _measured by standard methods. Electrical resistivity inoreases 
; until the elastic limit is reached and, thereafter, both values 
\ gohange pgpaiiolly. The authors assume that the increase in the 
ard ° 5 


aa 


SA mame er ann emai ree cae ae RET SE Diag" natin Ny oY A PAS PN mere. 
~~ ae AE, ot rt et a 
7 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5 


| AcoEssToM NR: AP4022898 . 8/014964/000/003/0148/0153 
AUTHOR: Kidin, I.u. 


| BITLE: Hypothesis concerning the tacseused Aotivity ofAustenite 
impregnation During Nucleation i 


“SOURCE: IVUZ, Chernaya metellurgiya, Yo.3, 1964, 148-153 


“TOPIO TAGS: nucleation, austenite, grain size, diffusion layer, 
" . poundary extension, impregnation, Armoo steel, mild carbon steel 


‘ABSTRAOT: ‘The author investigated the effect of the heating rate on 

' . the basic phase transformation and the thickmess of the diffusion lay- 
er. The experimental part was carried out by A.N. Marshalkin and V.I. 
-Andryushechkin. U-8 steel specimens heated to 785-8100 showed that 
with an inorease in temperature nucleation increased 270 times while , 
the growth rate inoreased by less than 40 times. Impregnation with 
another element is, posaible with fine-grained austenite which has 
extensive grain boundaries so that the susceptibility to diffusion of 
the medium being impregnated is considerably enhanced. The proper in- 
-pregnation Venperavure ehouls ve determined scoording to the tenpera- : 
Core 1/3: : 
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‘ture curve on the upper section of retardation, Thus, nucleation. 
"would occur in the basic mass of the heated volume and a substantial | 
‘growth of the centers would de avoided. This type of austenite would | 
‘be highly active with regard to diffusion susceptibility. The author | 
‘4nitiated a series of tests for the. purpose of producing esustenite 
With different boundary extensions during isothermal transformation. 
(Thin, chrome-plated annealed Armoo-iron (0.0240), "45" type steel 
_ $(0.47%0) and U8-type steel specimens were heated to 930-13000 and subq 

;Jeoted to isothermal holding for 0.5, 2,5 and 10 minutes. The resul- | 

- ;tant thickness of the diffusion layer was highest in Armco iron. spec- | 
jdmens reaching 145 miorons after heating to 11400 at a rate of 30000/:; 
sec and a ten-minute holding period. At 30000/seo the smallest grain 

@ 


- Ipize and the longest mistenitio grain boundaries were observed, 


‘author points out that heating to lower temperatures produces thicker 
[diffusion layers at a plow heating rate while heating to higher temp- . 
‘eratures yields thioker layers at higher heating rates. However, — © 
‘, [further study of diffusion phenomena at high reating rates, effeots par 
}of grain bounderies and mosaio blooks, and of boundaries ae suppliers 
:0f Vacant sites are recommended. Orig. art. has 4 figures, 
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. TITLE: Electrical heat treatment of 30Kh8 steel 


SOURCE: IVUZ. Chernaya metallurgiya, no, 7, 1964, 171-175 © 


TOPIC TAGS: heat treatment, electrical heat treatment, steel hardening, steel annealing, | 
steel tempering, steel strength, alloy steel strength, induction heat treatment . 
ABSTRACT: The strength of steel alloys may be increased in comparison with the ee 

‘ methods by induction heat treatment with correct timing of hardening and ee 2 
authors therefore investigated the effect of electrical heat treatment on the aed ee Poll 
30Kh8 steol. The 8 x 20 mm sample sheets from an induction furnace were hot 2 7 Pe ; 
: thickness of 2 mm and annealed for 2 hours at 700C. Further vacuum psi Y ‘ea 

' 5,0 x 210 mm samples for 1 hour at 900C resulted in a regular porlite-ferrite 6 sae : 

.The samples were heated by the contact method while the temperature was nee pes aki 
a chromel-alumel thermocouple, The results of tests aftor the usual and electric . 
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| of heat treatment are compared in Fig. 1 of the enclasure, The sharp drop in hardness 

: for electrical heat treatmont after tempering above 400C is caused by rapid redistribution | 
; of chromium, by further lowering of the C concentration in tho solid: solution and by carbide. 
; coagulation. Tho chango in spccific electrical resistance doponding jon tempering con- 

' ditions algo shows that tho martensite structure changes insignificantly at temperatures 

! below 400C. Rapid disintegration of the solid solution above 400C results in a sharp drop 
' in specific electrical resistance. Similar results were obtained when méasuring the elas- 
i tic limit.- Below 3000 the variations were connected with polygonization ‘processes caused 
! by thermal'plastic deformations with stress relaxation in the stressed martensite formed i S, 
' during hardening.: On the basis of the test results, electrical heat treatment improves the  * 
, Properties of -30Kh8'steel-in comparison with the usual hardening procegs; ' For optimal : 
‘ results, .a low short-time tempering process (at 100C for 30 minutes) is needed. The» 

} hardneas improves 'by 6~8 HRC, and the elastic limit is 10-15 kg/mth* higher than after'. 
the usual heat treatment (furnace hardening, 400C tempering for 1 hour). Orig, art, has: 


F ; 8 figures. ay | 7 
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Fig. 1, Features of 30Kh8 ateol after tempering: i 
~~------~-usual hardening, ~ - - - - - ~ - electrical hardening, 0 hardness, 4 specific 
electrical resistance, Abscissa = Tempering temperature, °C, 
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Effect of lattice Sofects pa the solubility of carbon in Alpha-iron 


I 
SOURCE: IVUZ. Chernaya metallurgiya, no. 9, 1965, 155-157 


TOPIC TAGS: lattice defect, 
electric resistance, 


alpha iron, carbon, solubility, 


internal friction, 
solid solution 


ABSTRACT: To £111 the gap in know 
solubility of C at high temperatures which 
nese to aging in low-carbon steels/w¥ 
authors investigated the effect of v 
of C in the lattice of a-iron a 
0.01, 0.04 and 0.15% C were 
order to produce various dislocation densities. 
bility of C in the lattice of a-iron was detern 
ion, electric reeistance (at liquid-nitrogen t 


hen rapidly 


the hig’ -temperature curve of internal fricti 
temperatures for specimens defo 


ledge of the effecz of dislocation density on the 
is one of the factors determining prone- 


arious dislocation dens 
t elevated temperatures, 
subjected to dilatational st 


ined by investigating: internal frict- 


emperature) and coercive force. Find- 
ings: At 300°C the background of internal ew 
iat at 


more than 5%, which may be attributed to the con- 


cooled from these temperatures, the 
ities on the solubility 
Specimens of steel containing 
rain (1 to 10% elongation) in 
After quenching from 600°C, the solu- 


eases, which indicates that 
placed in the direction of low 
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Fig. 1. Height of the 40-degree maximum of internal friction, 
electric resistance and coercive forces as a function 
of degree of prior deformation. 
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comitant change in the kinetics of segregation of C from the solid solution. ‘ine 
height of the 40-degree maximm of internal friction, electric resigtance, and co~ 
ercive force measured after quenching of pre-deformed specimens from 600°C (Fig. 1) | 
remain unaffected. Apparently the cyclic atresses applied to the specimen during the 
measurement of internal friction are too small to upset the equilibrium of the C 
atoms present in-the dislocation zones neer the grain.boundaries. Part of the dis-. 
solved atoms will be arrayed in a more ordered manner in the neighborhood of lattice 
defects and thus reduce the height of the 40-degree maximum of internal friction, On 
the other hand, the temperature of treatment (quenching from 600°C) is sufficiently 
high to cause part of the C atoms bound in both the old defects (grain boundaries) 
and the new defecte caused during deformation, passes into the solid solution. Thus _ 
it seems that these conditions of experiment result in a new equilibrium state’ of the 
solid solution, at which the C concentration and hence also all the physical charac- 
teristics investigated in this study differ little from the initial State. Orig. art. 
bask 3 figures. 
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(| TITLE: Effect of the deformation of austenite prior to patenting on the properties 
of carbon-steel wire = 


SOURCE: IVUZ. Chernaya setallurgiya, no. 11, 1965, 136-140 


TOPIC TAGS: carbon steel, wire, rupture strength, plasticity, metal drawing , refab 
diet trrodmant, metariel doformofecar , hkeate atnngth, fottqur stun 
ABSTRACT: The authors present the results of any Gaeceoplarite methid* fer {mproving 
the strength and plasticity of carbon-steel wire y combining its !Rhermomechanical 
treatment with sorbitizing and cold deformation by drawingJ°In view of the difficul- 
ties that might be encountered when thermomechanical treatment is combined with 
deformation by drawing (possibility of rupture, etc.), the thermomechanical treatment: 
included deformation of the austenite by rolling prior to sorbitizing. The wire was 
heated by the electrocontact method fh the rate of 50 and 400°C/sec prior to its sor- 


bitizitig., Following thermomechani treatment (TMO) with deformation by rolling 
(60% reduction of area) the stren th'Of 2.5-mm diameter wire proved to be 28 kg/mm 
higher than following conventiona patenting, and there was also some increase in 
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plasticity which may be attributed to the onset of initial stages of eacejucalbieatia: 
and the formation of a polygonal structure of the a-phasa, On cold drawing of patented 
wire following its TMO the ultimate strength continually increases with increasing 


draft. When the draft reaches 84%, ultimate Strength rises to 260 kg/mn‘, which is 
some 110% higher than immediately after TMO. The improvement in Plasticity is: such 
that the wire can be bent 25-28 times instead of 8-10 times and twisted 33-35 times 
instead of 8-12 times. This new method of producing high-strength wire dispenses with 
the need of employing the patenting process based on the use of lead and salt batha, 
makes it possible to obtain 4 wire with higher mechanical properties than following 
conventional patenting and cold drawing, increases by a factor of 2 or 3 the rate of 


heat treatment and markedly expands the possibilities for its eutomation. Orig. art. 
bas: 2 tables, 4 figures. | } 
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TLE: The use of electrothermomechanical working in the production of high-strength 


| 

| 

| 
wire 4 t 

7 [SOURCE: IVUZ. Chernaya metallurgiya, no, 1, 1966, 141-144 | 


ingete TAGS: electric power source, hot working, high strength metal, drawing, mechani 


; eae al property, carbide phase, wire, steol 
eae at |ABSTRACT: A study was done on the electrothermomechanical (etmo) processing of steel 
\ 


Maer Micrographs of etmo wires after tempering showed oriented carbides in the work- 
| 


lsubstructure characteristic of polygenized metals. For 1 mm diameter wires, strength 
|evels as high as 260 kg/mm2 were obtained after etmo, with reductions in area of 40 to 
, , 50%. Mechanical properties are given as a function of tempering temperature (from 300 
PBs ee 600°C) for different thermomechanical treatments and etmo. In no case did the am Gnt|___ 
of compressive deformation imparted by working exceed 35%. During etmo, the wiresGwere 
‘heated 50°/sec by roller contacts operating from an ac transformer at 60 kv, drawn\ ‘into 
lwire, spray quenched and subsequently electrotempered. The strength of etmo wires was 


| 

| 

UDC: 621.771.42:621.785 | 
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‘about 100 kg/ma*/nisher than for ordinary quench and temper treatments, due to the sup- 
‘pression of bot garbide coagulation and reerystallization. Also, a beneficial struc- ; 
ture orientation\ resulted as evidenced by x-ray patterns. Because the rapid heating ~ 
jmaintains more carbon in solid solution, the width of the (110) and (220) lines was 
{greater than for ordinary quench and temper treatments. Since tempering at 500°C de- 
lcreased the strength from 240 to 170 kg/mm? , the effects of cold working by drawing 
|were examined as a means of obtaining better mechanical properties. With 75% deforma- 
ition the yield stress rose to 240 kg/mm? with a reduction in area of 28 to 32%. Orig. 
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